
Cadastral Site Id Water Use Well Altitude Well Depth UTM East UTM North Date Depth to Water Altitude Remark
A-15-23 28DCC1 343950109544001 U  5,352 425 599823.8 3836021.5 4/1/1971 30.8 5,321

1/31/1972 28.8 5,323
Hydrograph F 3/20/1972 30 5,322
Unused 3/20/1973 26.9 5,325

1/28/1974 28.1 5,324
2/12/1975 30.06 5,322
1/26/1976 32.13 5,320
1/13/1977 35.86 5,316
3/8/1978 32.8 5,319
2/6/1979 37.95 5,314

11/29/1979 38.48 5,314
1/23/1981 40.26 5,312
2/16/1982 40.64 5,311
3/10/1983 35.8 5,316
4/10/1984 36 5,316
4/18/1985 33.6 5,318
2/14/1986 34.5 5,318
3/25/1987 32.2 5,320
4/13/1988 31.9 5,320
8/17/1989 38.9 5,313
11/6/1990 32.9 5,319

10/27/1992 34.3 5,318
10/27/1993 34 5,318
11/2/1994 31.3 5,321

10/31/1995 39.5 5,313
10/30/1996 33.8 5,318
10/13/1997 44.4 5,308
10/20/1998 48.1 5,304
10/19/1999 46.1 5,306
10/17/2000 54.9 5,297
10/16/2001 54.6 5,297
10/22/2002 51.29 5,301
10/21/2003 57.6 5,294
10/19/2004 57.75 5,294













A-18-19 33DAD2

1490
 0.35

X Y Land Surface Top of Coconino formation Top of Watertable Top of Supai formation
0 5000 5925 5750 5490
1 5900 5650 5475
2 5877 5490 5460
3 5856 5510 5445
4 5840 5600 5430
5 5830 5650 5415
6 5500 5850 5700 5400 5050
7 6010 5950 5366 5350
8 6000 6000 5333 5310
9 5950 5950 5300 5280
10 5900 5900 5237 5250
11 5850 5850 5173 5175
12 6000 5760 5760 5110 5100

Cross-section A-A'

5000

5500

6000

0 1 2 3 4 5 6 7 8 9 10 11 12
distance in miles

el
ev

at
io

n 
ab

ov
e 

m
ea

n 
se

a 
le

ve
l

Land
Surface

Top of
Coconino
formation

Top of
Watertable

Top of
Supai
formation

THE ARIZONA DEPARTMENT OF WATER RESOURCES
A.D.W.R.   HYDROLOGIC  MAP  SERIES  REPORT  NO.  37

  CHEMICAL QUALITY OF GROUNDWATER map  SHEET 6 OF 6PREPARED IN COOPERATION WITH THE UNITED STATES GEOLOGICAL SURVEY

A A

Sources: Land Surface - adapted from topographical map background, Scale 1:100,000
 	 Top of Coconino Sandstone: Conley, 1977.
	 Top of Water table from sheet 1. 
	 Top of Supai Group - adapted from well log (A-15-19) 31bbb, 55-526801

THESE HYDROLOGIC MAPS ARE AVAILABLE UPON REQUEST FROM THE ARIZONA DEPARTMENT OF 
WATER RESOURCES, INFORMATION CENTRAL, 3550 NORTH CENTRAL AVE, PHOENIX, ARIZONA, 85012.
THE HYDROLOGIC DATA ON WHICH THESE MAPS ARE BASED ARE AVAILABLE AT THE ADWR BOOKSTORE. 
602 771-8638
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                        MAP SHOWING  WATER QUALITY IN SOUTHERN NAVAJO COUNTY, ARIZONA 
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EXPLANATION

WELL  FROM WHICH A WATER SAMPLE WAS COLLECTED - - Upper number, 452, is specific conductance 
in microsiemens per centimeter at 25 c. Lower number, 0.1, is the fluoride concentration in milligrams per liter.

452
0.1

WELL COMPLETED IN SUPAI  GROUP

WELL COMPLETED IN VOLCANIC ROCKS

WELL COMPLETED IN CRETACEOUS ROCKS

WELL COMPLETED IN COCONINO SANDSTONE

WELL SAMPLED FOR SPECIFIC CONDUCTANCE ONLY345

Formation source: 
Groundwater site inventory (GWSI) and or well registration logs

WELL COMPLETED IN CHINLE FORMATION 

WELL COMPLETED IN ALLUVIUM

STIFF DIAGRAM - - Shows major chemical constituents in milliequivalents per liter.  The diagrams are in a vareity of 
shapes and sizes, providing a means of comparing, correlating, and characterizing similar or dissimilar types of water. 
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                    Water Quality 
	

Beginning in 1992 ADWR started collecting groundwater quality samples from wells in southern Navajo County. A total 
of 57 detailed analyses were obtained from these samples. These analyses are displayed in the form of Stiff diagrams 
on sheet 6. Stiff diagrams represent the ionic content of the samples and are used to compare and contrast groundwater 
water quality from place to place. The left side of the Stiff diagram represents the cationic values (+) for sodium, calcium 
and magnesium while the right side represents the anionic values (-) for chloride, bicarbonate (expressed as total 
alkalinity) and sulfate. The Stiff diagram well points are also color coded to identify the geologic formation from which the 
sample was obtained.  Specific conductance and fluoride values are also displayed next to the well point. Water samples 
from some wells were tested for conductance values only.

Specific conductance is an indirect way of measuring the amount of dissolved solids in water. Dissolved solids can be 
approximated by multiplying specific conductance values by 0.66, which is the approximate ratio of dissolved solids in 
mg/l (milligrams per liter) to specific conductance in microsiemens per centimeter (µS/cm) at 25 °C. The Environmental 
Protection Agency (1988) has established a secondary maximum contaminate level (SMCL) for dissolved solids at 
500mg/l, which is the approximate equivalent to a specific conductance value of 833 µS/cm. Secondary levels are based 
on aesthetic qualities such as taste, odor and color and are only guidelines, not enforceable standards.

Specific conductance levels range from a very low 168 µS/cm to 339 µS/cm in the volcanic member of the Pinetop-
Lakeside aquifer. The specific conductance value from the Cretaceous unit was 301 µS/cm. Values between Pinetop 
and Show Low in the C aquifer range from 220 – 550 µS/cm. Similar values are found in the Heber area, eastward 
toward Silver Creek and down gradient towards Snowflake. North of Snowflake and from the Hay Hollow area down 
into the Little Colorado River valley, conductance values increase above the 833 µS/cm level. This area is mostly where 
the aquifer is confined. Akers (1964) suggests that the higher conductance values are the result of upward leakage via 
hydrostatic pressure from the highly mineralized water of the underlying Supai Group.

Conductance values above 833 µS/cm are also found along the front of and the back slope of the Holbrook Anticline. 
Here the highly mineralized Supai Group is situated at or near the top of the water table (Cross-section A-A’). The aquifer 
is unconfined in this area and the upwarping of the anticline has displaced both the Coconino Sandstone and the Supai 
Group on the backside or northern limb of the anticline such that the top of the water table is near the contact between 
the bottom of the Coconino and the top of the Supai (Hunt, 1956). Conductance values along the front of the anticline 
probably fluctuate in response to the cycle of ponding and drainage events associated with the dissolution processes of 
the collapse structures there.

Fluoride levels in all the aquifers of southern Navajo County are well below the maximum contaminant level of 4 mg/l as 
set by the Arizona Department of Environmental Quality, (1991) with the highest level measured at a spring issuing from 
the Chinle Formation at 2.1 mg/l.

Sandstone

  Group

Holbrook Anticline

Coconino Sandstone is dry above watertable

Highly mineralized Supai Group is 
the primary waterbearing zone
behind the anticline
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navajo qw wells
SITE_WELL_SITE_ID SITE_UTM_EAST SITE_UTM_NORTH

A-08-23 04BCC1 598958.868 3775817.268
A-08-23 10BAD1 601099.396 3774515.395
A-08-23 11ABC 602994.745 3774597.531
A-09-22 04DBB 590772.529 3785160.824
A-09-22 26CBC 593218.268 3778561.872
A-09-23 31DAD 598076.941 3776855.397
A-10-22 20DAD 589731.408 3789648.225
A-10-22 30ABA 587664.04 3789135.8
A-11-20 32CAB 569346.031 3796159.44
A-11-21 20CAB 579059.358 3799255.253
A-11-22 06BCD 586828.801 3804684.215
A-11-22 15ADB 592681.626 3801721.626
A-11-22 18BBD 586752.128 3801941.89
A-12-16 20DBA 531319.831 3808706.419
A-12-17 21BCB 541476.729 3809269.739
A-12-18 35ACC 555255.038 3805860.636

A-12-21 06DDC2 577111.698 3812269.011
A-12-21 24BBC 583952.656 3809247.758
A-12-21 25ADA 585347.995 3807412.158

        A-12-23 29CCB UNS 598012.524 3807444.341
A-13-18 20BBB 549008.417 3818608.619
A-13-19 27CDC 562542.404 3815794.428
A-13-20 04CDB 570602.131 3822629.042
A-13-20 29CCA 568739.057 3816053.828
A-13-21 13DCD 585646.926 3819305.626
A-13-21 26ADB2 584391.315 3817168.573
A-13-21 32CDD1 578981.153 3814502.61
A-13-22 01ABC 593710.676 3823819.631
A-13-23 11AAA 602590.974 3822927.852
A-14-16 09DBB 531806.775 3830454.114
A-14-17 18BBB 537413.144 3829520.224
A-14-20 30CAA 567517.226 3826210.126
A-14-21 35DBD 584042.926 3824651.075
A-14-22 25CCA 593255.385 3826002.285
A-14-23 04CAB 599318.134 3833335.814
A-14-23 20BDB 597305.407 3828600.922
A-15-16 15DDC 533791.295 3837915.362
A-15-17 31DCC 538264.283 3833096.803
A-15-17 34DAC 543634.344 3833490.241
A-15-21 33CDB 580138.664 3834042.882
A-15-22 28CAD 589487.741 3836131.155
A-16-15 13DAB 527298.665 3847843.129

A-16-18 09ACC1 551583.371 3850596.477
A-16-20 16BAC 570319.762 3849611.834
A-16-21 33DDD 580741.28 3843721.13
A-16-22 17CCD 587382.243 3848772.461
A-16-23 34CCA 600625.877 3844163.483
A-17-19 01CDA 565735.481 3861561.145
A-17-19 24DBA 566351.6 3857098.793
A-17-20 10CAA 572368.699 3860502.184
A-17-20 10DBB 572596.424 3860596.405
A-17-22 17DDB 589165.781 3858801.944
A-18-17 06CBB2 537471.18 3871382.296
A-18-19 17CBC 558662.455 3868136.19
A-18-19 32BDD 559273.562 3863858.197
A-18-19 33DAD2 561789.37 3863320.356
A-18-20 31AAC2 568076.192 3864227.559
A-19-15 25CBC 526256.317 3874454.323
A-19-15 26DAC 525698.749 3874452.733
A-19-23 33DCC 599901.31 3873238.914
A-20-17 21DCC4 541489.021 3885415.914
A-20-20 09BAC 570336.731 3890183.872
A-20-19 15AAB 563085.296 3888682.583




